Analytical methods
Whole-rock geochemistry: Whole-rock major elements, trace elements and Sr-Nd isotopes were 18 analyzed in Department of Geosciences, National Taiwan University, following the methods of Lee et al. 19 (2012). Major elements were determined by X-ray fluorescence (XRF) method with analytical 20 uncertainties better than 5% for all elements. Trace elements were measured by inductively coupled 21 plasma mass spectrometry (ICP-MS) method with the analytical accuracy and precision generally better 22 than 3%. The major and trace elements are presented in Table DR2 . As all the studied samples have In-situ apatite Sr-Nd isotopes: We only separated apatites from some coarse-grained samples (12FW60, 30 12FW63 and 13JT04). The apatite crystals were mounted onto epoxy resin mounts. Then the mount was 31 polished to expose a depth of about one third of the apatite crystals. Then in-situ apatite Sr-Nd isotopes 32 were conducted on a Thermo-Finnigan Nepture MC-ICPMS, coupled with a 193 nm ArF Excimer laser 33 ablation system (Geolas plus), at the Institute of Geology and Geophysics, Chinese Academy of Sciences.
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Detailed instrumental parameters and analytical procedures are described in Yang et al. (2014 Figure DR2 ) and the distributed patterns of trace element shown by samples of 104 different alteration degrees are very similar (Fig. 3a) . Besides, the coherent behavior of fluid-mobile (e.g.,
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Rb, K, U) and fluid-immobile elements (e.g., Th, Nb) can be used as proxy for alteration (Willbold and of 'no-EM-type' OIB (52 ± 15, Hofmann, 2014 
